Molecular basis of antimony treatment in leishmaniasis.
Leishmaniasis is a disease that affects 2 million people and kills 70000 persons every year. It is caused by Leishmania species, which are human protozoan parasites of the trypanosomatidae family. Trypanosomatidae differ from the other eukaryotes in their specific redox metabolism because the glutathione/glutathione reductase system is replaced by the unique trypanothione/trypanothione reductase system. The current treatment of leishmaniasis relies mainly on antimonial drugs. The crystal structures of oxidized trypanothione reductase (TR) from Leishmania infantum and of the complex of reduced TR with NADPH and Sb(III), reported in this paper, disclose for the first time the molecular mechanism of action of antimonial drugs against the parasite. Sb(III), which is coordinated by the two redox-active catalytic cysteine residues (Cys52 and Cys57), one threonine residue (Thr335), and His461' of the 2-fold symmetry related subunit in the dimer, strongly inhibits TR activity. Because TR is essential for the parasite survival and virulence and it is absent in mammalian cells, these findings provide insights toward the design of new more affordable and less toxic drugs against Leishmaniasis.